Attorney Docket No. 67404 
CHEESE WHEEL CUTTER 



Field of the Invention 
The invention relates to slicing or cutting machines for cheese 
blocks, specifically to a method and apparatus for slicing a cheese wheel into 
a plurality of wedges or other shapes. 

Background of the Invention 

Certain types of cheese are formed and produced in large circular 
blocks or wheels which are cut to smaller sizes for sale. A cheese wheel 
often has a substantially flat top and bottom and has a curvilinear outer 
circumferential surface. Some examples of cheese types produced in a 
wheel include hard cheeses such as Parmesan, Romano, Asiago, and 
Pecorino, as well as soft cheeses such as Gouda and Edam. 

Although cheese production is a carefully monitored process, the 
size and shape of a block of cheese can only be controlled to a certain extent. 
Accordingly, the outer peripheral (diametral) dimension of a block quantity, 
or wheel, often varies. At retail or wholesale, cheese is often sold by weight, 
or in uniform sizes and shapes. Because of the variance in the size or shape 
of an unprocessed block of cheese, steps must be taken to produce cheese 
portions with a specified size. 

In dimensioning portions of a cheese wheel, a device or tool is 
typically used to cut the cheese wheel. When a cutting device or tool passes 
through cheese, the interface between the tool and the cheese generates high 
levels of friction. When a slicing blade passes through cheese and the two 
sides of the cut are unable to deflect away from the surface of the blade, the 
cheese presses against the sides of the blade, resulting in high levels of 
friction. In order to reduce friction, it is preferred that the cheese separate 
from the sides of the blade. When multiple blades pass through a cheese 
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wheel simultaneously, the ability of the sides of the cut to deflect from the 
blade may be reduced, and increased friction may result. Such friction can 
create irregular or damaged edges on the cut cheese, requires more power, 
and produces greater wear and tear on the cutting device. 

In order to reduce friction, it is common for a cutting system to 
employ wires as cutting devices. However, a wire cut can be difficult to 
control with precision. 

The height of a cheese wheel is often such that it is desirable to cut 
the wheel laterally, transverse to the central axis of the wheel. This results in 
stacked slabs or partial wheels, or smaller wheels. The slabs are also 
frequently cut to wheel wedges or food service quarters, in which the 
dictates of exact size and weight packaging for commercial uses must be 
followed. Accordingly, as the size of a wheel tends to vary, the production 
of specific-sized portions often requires removing the outer diametral 
periphery of the wheel to obtain a uniform diameter for the cheese wheel. 

One method for cutting a cheese wheel involves using a manually- 
operated band saw. In this method, cheese wheels are first u wrapped and 
placed on a plastic lined pallet. One wheel is then secured in a fixture and 
placed on a band saw table. The fixture is manually adjusted for cutting the 
wheel into two identical halves. The wheel is then fed against the open 
blade. Once cut, the two halves are retrieved from behind the blade. Next, 
one of the halves is again placed in the fixture, which is adjusted so that the 
half is then cut into quarters. The quarters are then retrieved, and the other 
half is then placed in the fixture and cut. The fixture is then removed and a 
second fixture is utilized for cutting each of the four quarters into eighths. 
The eighths then are sequentially secured in a third fixture for making 
additional cuts. 

There is a need for a more efficient method of dividing large masses 
of cheese. 
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Brief Summary of the Invention 
The invention provides an improved system for dividing cheese 
wheels and other larger masses into smaller portions. The system utilizes a 
plurality of cutters such as blades, and preferably the blades are staggered in 
the direction of movement. In other words, as the cheese is being cut by two 
or more blades, it is preferred a cross-sectional plane orthogonal to the 
direction of the movement of the cheese relative to the blades intersects 
fewer than all of the blades. Where more than one blade is present in any 
cross-sectional plane orthogonal to the movement, compression may result 
in friction. This may be avoided by staggering the blades. 

The system may include a horizontal set of blades oriented to 
portion the cheese in a horizontal direction and a vertical set of blades 
oriented to portion the cheese wheel in a vertical direction where the blades 
of one or both sets may be staggered, and the system may include a pusher, 
plunger, ram, or other member for displacing the cheese wheel through one 
set of blades and into a position for the second set of blades to portion the 
cheese wheel, and /or a platform onto which the cheese may be displaced, 
preferably by the plunger. The plunger may physically pass below the 
horizontal set of blades while displacing the cheese. The horizontal set of 
blades may portion the cheese wheel into smaller wheels with substantially 
identical height. In some embodiments, the blades may be stationary. In 
other embodiments, the cheese may be stationary, and the blades moved 
through the cheese. In still other embodiments, both the cheese and the 
blades may be in motion. 

The horizontal set of blades may be staggered so the blades do not 
overlap in any lateral, vertical cross-section of the cheese wheel, i.e., any 
vertical cross-section orthogonal to the direction of movement. The plunger 
may displace the cheese wheel along a conveyor. The vertical blades may 
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include a plurality of blades in chordal, diametral, radial, cylindrical 
circumferential, or other array. The platform may include channels for 
receiving the diametral blades, and the platform may be sized to avoid 
interference with the cylindrical blade. The platform may be cylindrical, and 
the channels may have staggered depths corresponding to the staggered 
vertical blades. 

The vertical blades may be secured at their ends. The system may 
further include a cylinder or shell wherein the vertical blades are supported 
by and secured to an inner surface of the cylinder. The vertical blades may 
be secured to an inner surface of the cylinder. The system may further 
includes a plurality of threaded posts passing through the wall of the 
cylinder, wherein the vertical blades includes a threaded receiver each 
receiving a threaded post for securing one of the vertical blades in the 
cylinder. The vertical blades may be staggered so the blades do not overlap 
in any horizontal cross-section of the cheese wheel. 

The system may further include a mechanical drive, secured to the 
cylinder by a bracket, for moving the second set of blades in a vertical 
direction, and may further include a plunger for removing the cheese from 
the platform after the cheese has been cut. The bracket may include two or 
more arms mounted to the periphery of the cylinder, wherein the two arms 
are connected at a distance above the cylinder to avoid interfering with the 
cheese as the vertical set of blades passes through the cheese. The bracket 
may permit the plunger to displace the cheese from the platform after the 
cheese has been cut while the vertical blades are in a lowered position 
beneath the cheese. The plunger for removing the cheese from the platform 
may displace the cheese onto a conveyor after the cheese has been cut. 

Operation of the system may comprise displacing cheese through a 
series of horizontally oriented blades with a first plunger, displacing the 
cheese onto a platform, lowering a series of vertically oriented blades, 
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displacing the cheese off the platform with a second plunger, retracting the 
plunger, and thereafter raising the series of vertically oriented blades. The 
step of displacing the cheese with a first plunger may include displacing the 
cheese along a conveyor. The step of lowering the series of vertically 
oriented blades may include lowering the blades through channels in the 
platform. The step of lowering the series of vertically oriented blades may 
include lowering a cylindrical blade over and /or around the platform. The 
step of displacing the cheese off the platform may include displacing the 
cheese onto a conveyor. 

Brief Description of the Drawings 

In the drawings, FlG. 1 is a perspective view of an embodiment of a 
cheese wheel cutter; 

FlG. 2 is a side elevation view of a cheese wheel; 

FlG. 3 is a side elevation view in cross-section of a cheese wheel and 
a first stage of the cutter of FlG. 1; 

FlG. 4 is a side elevation view in cross-section of the cheese being cut 
in the first stage of FlG. 3; 

Fig. 5 is a fragmentary top plan view of a cheese wheel and a first 
plunger; 

FlG. 6 is a side elevation view of a second stage of the cutter of FlG. 1; 

FlG. 7 is a top plan view of a cheese wheel and a set of staggered 
blades of the second stage of Fig. 5; 

FlG. 8 is a perspective view of the staggered blades of FlG. 7; 

FlG. 9 is a top plan view of a platform of the second stage of FlG. 5; 

FlG. 10 is a top plan view in partial fragmentary of a portioned 
cheese and a second plunger; and 

FlG. 11 is an exploded view of a portioned cheese wheel. 
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Detailed Description of the Preferred Embodiments 
Referring initially to FlG. 1, a cutter 4 of the present invention is 
depicted with a cheese wheel 6 including a first stage 8, a second stage 12, 
and a finish stage 16. The first stage 8 includes a plunger 20, a conveyor 24, 
and a first set of longitudinally arranged cutters such as blades 28. As seen 
in FlGS. 1 and 2, the cheese wheel 6 has a generally flat top side 32, a 
generally flat bottom side 36, and an outer periphery 40 with a curvilinear 
profile. 

Viewing FiG. 3, the first stage 8, is depicted. The plunger 20 may be a 
pneumatically actuated plunger which reciprocates horizontally in a linear 
fashion. The plunger 20 may also be any other type of member which 
directs the cheese wheel, either prior to or after being cut, from one position 
to another. The plunger 20 displaces the cheese 6 along the conveyor 24 in 
the direction of arrow I. The conveyor 24 may be any conveyor system 
suitable for transporting food products. In the illustrated embodiment, the 
conveyor 24 is a roller-element conveyor including a plurality of freely- 
rotating rollers 44 so that the movement of the cheese 6 is dictated by the 
plunger 20. 

In the present form, the first stage 8 is equipped to portion the 
cheese 6 into four smaller wheels 48 (see Fig. 6) with substantially identical 
heights. In order to do so, the first stage 8 is equipped with a first set of 
blades 28 including a first horizontally arranged blade 52, a second 
horizontally arranged blade 56, and a third horizontally arranged blade 60. 
Each of the blades is equally spaced from the adjacent blade(s), i.e., each 
adjacent pair of blades are separated by a uniform distance. A fourth blade 
(not shown) may be provided to profile the wheel, i.e. to trim the top of the 
wheel to level it and provide it with a predetermined height. The fourth 
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blade may be spaced from the highest of the three illustrated blades by the 
same uniform distance mentioned above. 

As the cheese 6 is pushed by the plunger 20 over the conveyor 24, 
the first horizontal blade 52 enters and cuts the cheese 6. Each of the 
horizontal blades 52, 56, 60 has a front cutting edge 64. Accordingly, as the 
first horizontal blade 52 passes through the cheese, the uppermost smaller 
wheel 48 is lifted up so the friction is reduced between the cheese 6 and each 
horizontal blade 52, 56, 60. 

All of the horizontal blades are preferably staggered along the path 
of the cheese to reduce the friction between the horizontal blades and the 
cheese 6. In some embodiments, only one horizontal blade is present in any 
vertical, lateral cross-section of the cheese 6 in order to allow the smaller 
wheels 48 to deflect as they are being cut by a horizontal blade, thereby 
reducing friction. 

The plunger 20 continues to drive the cheese 6 through the first set 
of blades 28 until the smaller wheels 48 rest on a platform 68 of the second 
stage 12 (see Fig. 6). It should be noted that the cheese wheel 6 and blades 
28 move relative to each other, and that, alternatively, the plunger 20 may be 
used to hold the cheese 6 in a stationary position as the blades 28 moved to 
pass through the cheese 6. In such a case, the plunger 20 may direct the 
cheese 6 onto the platform 68 in a separate step from the cutting by the 
blades 28, or the platform may be moved into position under the cheese. As 
can be seen in Fig. 4, once a first smaller wheel 48 has been cut, it rests on the 
smaller wheel 48 below it and continues through the first stage 8 drawn by 
friction between itself and the smaller wheel 48 below it. Each successively 
cut smaller wheel 48 is drawn along in the same manner. In order to drive 
the cheese 6 until all the smaller wheels 48 rest on the platform 68, the 
plunger 20 is sized so as to pass between a bottom side 72 of the third 
horizontal blade 60 and the roller elements 44 of the conveyor 24. In another 
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form (not depicted), the plunger 20 may be configured to include horizontal 
channels for receiving each of the horizontal blades 52, 56, 60 such that the 
plunger 20 provides a displacing force along the face of the cheese 6 and the 
smaller wheels 48 continue to be displaced by the plunger 20 without 
relying on friction between the smaller wheels 48. In another form, more 
than one blade may be present in a vertical, lateral cross-section of the 
cheese 6, though this requires the cheese 6 to be slightly compressible to 
accommodate the width of the horizontal blade 52, 56, 60 and requires a 
plunger with a geometry which permits the plunger to force all portions of 
the cheese through the blades 52, 56, 60, such as a plunger with horizontal 
channels as described above. 

In the present form, the horizontal blades 52, 56, 60 are configured 
relative to each other and to the conveyor 24 so that the smaller wheels 48 
have generally identical height. In another form, the height of the smaller 
wheels 48 may be varied according to desired final sizes by varying the 
placement and configuration of the horizontal blades 52, 56, 60. 

As can be seen in FiG. 5, the plunger 20 has a curved front profile 76. 
Although the cheese 6 is somewhat elastically compressible, the plunger 
profile 76 is shaped to generally mate and abut the circumference 80 of the 
cheese 6. This allows the plunger 20 to provide to the cheese 6 a laterally 
distributed force in the direction I. 

Referring now to FiG. 6, the second stage 12, the conveyor 24, and 
the plunger 20 are depicted. As stated above, the plunger 20 drives the 
smaller wheels 48 of cheese 6 over the roller elements 44 of the conveyor 24 
into the second stage 12. The second stage 12 includes a vertically arranged 
second set of cutters such as blades 84 and the platform 68. The plunger 20 
drives the cheese 6 onto a top surface 154 of the platform 68 (FiG. 9). The 
platform 68 is a material or surface suitable for processing food fit for 
human consumption. 
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The vertical blades 84 of the second stage 12 cut the outer periphery 
40 of the cheese 6 to a uniform diametral size, and portion the trimmed 
smaller wheels 48 into desired size and /or shape. The vertical set of blades 
84 includes a vertically arranged cylindrical blade 88 and a set of vertically 
arranged and staggered blades 92 (FiG. 7). The vertical set of blades 84 is 
actuated in a vertical, linear orientation. Similarly to the horizontal blades 
28, it should be noted that the cheese wheel 6 and blades 84 move relative to 
each other, and that, alternatively, the blades 84 may be in a stationary 
position and the platform 68 may be moved to drive the cheese 6 through 
the blades 84. The cylindrical blade 88 trims the periphery of the smaller 
wheels 48 to a generally uniform diametral size. The diametral blades 92 
portion the smaller wheels 48 into desired shape, typically identical wedges. 

FiGS. 6-8 depict a configuration for the set of the vertical blades 92. 
The set of vertical blades 92 are diametrially arranged in a cylinder or shell 
104 and include a plurality of diametral blades 96 secured by mounts 100 in 
the cylinder 104. Each mount 100 includes a threaded fixture 108 which 
mates with a threaded post 112 through a socket 113 in the cylinder 104. The 
threaded fixture 108 is bracketed to an end 116 of one of the diametral 
blades 96. When the threaded post 112 is rotated in the manner a screw 
normally is, tension on the diametral blades 96 is provided for securing the 
blades 96. In order to minimize friction, in one form the blades 96 are 
staggered so that any horizontal cross-section of the smaller wheels 48 has 
only one blade passing through at a particular moment, minimizing friction 
between the cheese 6 and the blades 96. In another form, the blades 96 are 
staggered though not so that any horizontal cross-section of the smaller 
wheels 48 has only one blade passing through at a particular moment, in 
which case the cheese 6 should be slightly compressible to provide for the 
width of the blades 96. The inner diameter of the shell or cylinder 104 is 
larger than the outer diameter of the cheese 6 so that the resulting cut 
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portions 120 (FiG. 11) may move outward (radially) to provide for easier 
passage of the blades 96. 

The cylinder 104 and the vertical blades 84 are driven in a vertical 
path for cutting, raising and lowering. The cylinder 104 is raised and 
lowered by a drive system which may be pneumatically or otherwise 
powered and which is connected to the cylinder 104 by a bracket 128. The 
bracket 128 has two arms 132 diametrally mounted to the cylinder 104 for 
raising and lowering the cylinder 104 and the blades therein. The arms 132 
are connected by a crossbar 136 to which the driving means, such as a 
pneumatic cylinder or electric motor, is attached or in communication. After 
all the blades 96 pass through the cheese 6, a plurality of portions 142 result 
(see Fig. 11 and accompanying discussion). The arms 132 are of a length L 
such that clearance is provided below the crossbar 136 and the platform 68 
for the cheese portions 142 and a finish stage plunger 124 to pass through. 
After the cheese 6 has been cut into portions 142, the finish stage plunger 124 
drives the portions 142 onto a finish stage conveyor 146 and then retracts, 
after which the cylinder 104 is raised and the vertical blades 96 are returned 
to a position for cutting a subsequent cheese 6. 

In viewing FlGS. 6 and 9, the platform 68 is seen as generally 
cylindrical. The platform 68 includes a plurality of diametral channels 150. 
Once the blades 96 have passed through the cheese 6, the platform 68 must 
receive the staggered blades 96. Accordingly, the diametral channels 150 of 
the platform 68 are respectively staggered in depth from a top surface 154 of 
the platform 63. 

Referring now to FiG. 10, the portions 142 are depicted with the 
finish stage conveyor 146 and the finish stage plunger 124. The plunger 124 
drives the portions 142 onto the conveyor 146, and the portions 142 are then 
displaced to a packaging machine (not shown). 



-10- 



Attorney Docket No. 67404 

The finish stage conveyor 142 and finish stage plunger 124 are 
oriented such that their paths of motion do not interfere with the path of the 
conveyor 24 and plunger 20. The conveyor 146 may be any type of 
conveyor. The conveyor 146 may be provided with a power drive (not 
shown) for displacing the portions 142 along its path. Alternatively, the 
conveyor 146 may be declined downward such that gravity draws the 
portions 142 along its length, the conveyor 146 may require a manual 
operator to draw the portions 142 along the conveyor 146, or may rely on 
portions of a second cheese wheel to be pushed by the finish stage plunger 
124 on to the conveyor 146, thereby forcing the portions 142 along the 
conveyor 146. Once the portions 142 have been cleared from the platform 
68, the second stage plunger 124 retracts, the vertical blades 84 are raised, 
and the platform 68 is ready to receive a next plurality of smaller wheels 48. 

As can be seen in FlG. 11, in this form the cheese 6 is cut into thirty- 
two equally sized and shaped portions by using three horizontal blades 52, 
56, 60 and four vertical diametral blades 96. The four diametral blades 96 
correspond to respective diametral channels 150 in the platform 68. 
However, by using a different number of horizontal blades 52, 56, 60 or 
vertical diametral blades 96, the number of portions 142 resulting from 
cutting a single cheese wheel 6 may be altered. In addition, the orientation 
and /or spacing of the blades 52, 56, 60, 96 may be altered to produce 
portions 142 of non-uniform size. The apparatus preferably includes at least 
two distinct sets of blades that move relative to a slab or wheel of cheese, 
each making a separate pass and the blades of each set having an orientation 
different from that of the other set of blades. In other words, the horizontal 
blades could be slanted in one direction, and/or the vertical blades slanted 
in a second direction. 

As mentioned, cheese 6 may be cut using the cutter 4 in a variety of 
configurations. As cheese portions 142 maybe retailed as exact weight or 
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random weight, the cutter 4 is configurable for both. The above discussion 
details the cutter 4 producing portions 142 of specific size. For random 
weight portions, the cylindrical vertical blade 88 may be removed, allowing 
the outer dimension to vary. Additionally, the cutter 4 may be configured to 
simply make cheese quarters, cutting two and one-half cheese wheels 6 per 
minute. The vertical blades 96 may be increased from the above-discussed 
number to result in a sustainable fifty exact or random weight wedges per 
minute in an acceptable shape for packaging by a CryOVac machine. In 
some embodiments, waste resulting from using a band saw maybe 
decreased by at least 25% for exact weight wedges and at least 15% for 
random weight wedges. For random and exact weight portions, the cutter 4 
may section two cheese wheels 6 per minute. 

While there have been illustrated and described particular 
embodiments of the present invention, it will be appreciated that numerous 
changes and modifications will occur to those skilled in the art, and it is 
intended in the appended claims to cover all those changes and 
modifications which fall within the true spirit and scope of the present 
invention. 
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